Since the discovery of the binary pulsar PSR 1913+16 in 1974, the problem of motion of extended bodies in general relativity has become highly relevant for the analysis of measurements in relativistic astrophysics. Binary pulsars reveal effects of general relativistic celestial mechanics and necessitate general relativity for describing their long-term evolution. This is true all the more since there is a good chance to detect gravitational waves produced by mergers of the components of binary neutron stars in the near future. So stimulated and supported by modern mathematical methods, this difficult and multifarious field is today in a phase of intensive development with progress in several directions.
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The book under review covers the essential aspects of the equations of motion in general relativity. It concentrates on the motion of (compact) stars and of small black holes. According to the preface, the book is aimed at first-year postgraduate students or final-year undergraduates with basic knowledge of general relativity and the appropriate differential geometry. Here one should mention that not only (though predominantly) Ricci Calculus is used, but also tetrads and exterior differential forms.
A short introduction (Chap. 1) is followed by the longest chapter of the book (Chap. 2) which reviews the foundations of the post-Newtonian approximation. It is commendable that this chapter first treats the fundamental principles behind asymptotic approximations in some detail. In this way it clarifies some points which are often only vaguely formulated or even tacitly presupposed, and it makes the potential user of the approximation schemes aware of some conceptual problems. After introducing the post-Newtonian hierarchy and harmonic coordinates, the strong-field point-particle W. Hasse (B) Institut für Theoretische Physik, Technische Universität Berlin, 10623 Berlin, Germany e-mail: astrometrie@gmx.de W. Hasse Wilhelm-Foerster-Sternwarte Berlin, 12169 Berlin, Germany limit is defined by shrinking a body in such a way that the strength of its internal gravity remains preserved. Also, the multipole expansion of the mass distribution of a body can be included into this formalism. This is relevant, e.g., for the analysis of gravitational wave signals from inspiraling binaries. Then the surface-integral approach is introduced, which was transferred from Newtonian Gravity to general relativity by Einstein, Infeld and Hoffmann (where the surface lies in a suitably chosen body zone). This is used to evaluate the gravitational force acting on a body and the initial value formalism to solve Einstein's field equations, and to derive the equations of motion for two-body systems in the first post-Newtonian approximation. This (inevitably lengthy) derivation is explained and discussed in detail.
The next chapter is devoted to the third post-Newtonian approximation (3PN). It begins with the introduction of super potentials-particular solutions of part of the Poisson equations with non-compact source terms. In this chapter the authors use, whenever possible, a super potential method instead of directly evaluating the surface integrals considered in the preceding chapter. So they arrive at the 3PN mass-energy and momentum-velocity relations and at the final form of the 3PN equations of motion for binary stars, which are quite involved. A discussion of their special properties and of alternative approaches concludes this chapter.
Chapter 4 is the central part of the book, not only because of its number. It applies the fundamental equations developed in the last two chapters to problems of presentday relativistic astrophysics. In view of modern precision measurements of binary star systems, special aspects of the two-body problem in general relativity are analyzed: the periastron advance, the Shapiro time delay of pulses coming from a binary pulsar, and the decrease of the orbital period and of the eccentricity due to the gravitational radiation reaction. For gravitational-wave effects, the method of osculating elements of the orbit and, as an alternative, the derivation by balance arguments (referring to the conservation of energy and angular momentum) are used. Furthermore, concentrating on the effect on the orbital motion, the gravitational interaction of spin angular momentum is considered. Throughout this chapter, the bodies considered are extended only in the sense that their mass is taken into account and in the last section also their spin, but not their internal structure; i.e., higher-order multipole moments do not appear in the equations of motion derived.
After Chap. 4, the book switches from extended bodies to small black holes: Two rather short chapters give geometric preliminaries and lead to the equations of motion for small charged black holes. This part of the book is restricted to the FutamaseHogan-Itoh approach which models small black holes by "small" perturbations of a solution of the Einstein vacuum or Einstein-Maxwell field equations as background space-time. This is done in such a way that the perturbed space-time is an approximate solution of the corresponding field equations. (The perturbations are "small" in a well-defined mathematical sense, although they are singular on the black-hole world-line in the background.) The equations of motion of the small black hole are derived from these field equations "without encountering infinities" which, as pointed out by the authors, is "the most significant aspect" of their approach. The black-hole world-line turns out to be a non-singular time-like curve (in general not a geodesic) in the background space-time. As the authors emphasize, their approach is not of the kind of a matched asymptotic expansion with a near-zone/buffer-zone/far-zone structure,
